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We characterise how commercially manufactured polystyrene nanoparticles
affect the behaviour of and metabolism in fish. The nanoparticles were fed
to the fish through an aquatic food chain from uptake in algae, through
zooplankton to fish. This design model mimics natural systems, as nanopar-
ticles released into an aquatic environment will associate with organic and
inorganic materials before reaching top consumers. At feeding times the fish
were filmed and the behaviour of the fish fed with nanoparticles was compared
to a control group. We recorded significant differences in behaviour between
the control and the test group. Fish exposed to nanoparticles through the
food chain had lower activity and required longer time to feed. Immediately
after feeding the activity was high in both groups but declined more rapidly
in the group fed with nanoparticles even if there was plenty of food left. The
distance between the fish was smaller for nano-fed fish during feeding, indi-
cating a disrupted hunting behaviour. Changes in the metabolome in organs
were evaluated by NMR spectroscopy, where we saw a significant difference
in muscle and liver. The main differences in muscle metabolites were increased
level of lysine and inosine/adenosine. In liver samples we saw an increased
level of ethanol. Moreover, morphological differences were observed in the
brain and the muscles in the nanoparticle-fed fish. Our results show that poly-
styrene nanoparticles have severe effects both on behaviour and metabolism of
fish. Future studies will include investigations on particle distribution and on
the fate of nanoparticles released into the aquatic environment through the
sewage system.
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Carbon nanodots are becoming a useful fluorescence label, due to their photo-
physics, small diameters, assorted synthetic pathways and relative non-toxic
nature. These particles have shown to be a versatile fluorescent probe that
can be used in various fields. By introducing plasmon supporting silver nano-
particles in close proximity to the carbon nanodots, the fluorescence and photo-
physics of these particles can be enhanced by Metal-Enhanced Fluorescence
(MEF) [1].
In the last few years our group has focused on understanding the photophysics
of carbon nanodots and the use of Metal-Enhanced Fluorescence (MEF) to
improve their optical properties. We’ve
also studied singlet oxygen generation
by carbon nanodots when optically
pumped. The addition of ‘‘heavy atoms’’
increases the triplet yield of the nano-
dots, thus increases singlet oxygen pro-
duction [2]. In this poster, we present
our findings on methane produced carbon
nanodots and their production of singlet
oxygen with and without ‘‘heavy atoms’’
present.
[1] Zhang, Y., Goncalves, H, Esteves, JCG and Geddes, CD (2011). Metal-
Enhanced Photoluminescence from Carbon Dots. Chem. Commun., 47,
5313-5315.
[2] Geddes, CD (2001). Optical halide sensing using fluorescence quenching:
theory, simulations and applications_a review. Institute of Physics. Meas.
Sci. Technol., 12(9), R53-R88.3161-Pos Board B853
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In the last years, particular attention has been addressed to the study of possible
effect of silver nanoparticles (AgNPs) on the development of Danio Rerio
embryos [1][2]. In this work we focus our attention on the possible biological
consequence of small-sized silver nanoparticles (8-10nm) onDanio Rerio devel-
opment by assessing different end-points and exposure periods through a multi-
level investigation. This study outlines classical analysis of malformations and
molecular characterization using advanced fluorescence imaging techniques.
In particular, selective plane illumination microscopy (SPIM) has been proven
to be a powerful tool within the developmental biology scenario, thanks to its
imaging capabilities with high cellular and subcellular resolution [3][4] in thick
samples.
Furthermore, an inverted SPIM configuration [5] has been proven to open the
application of light sheet microscopy to a wider range of samples, thus
becoming a better alternative to confocal imaging techniques for 3D imaging
of Danio Rerio embryos.
In our studies the use of confocal and light sheet based microscopy techniques
allows for the analysis of nanoparticles possible effects on the cytoskeletal
architecture. We investigate the possible perturbation induced by AgNPs on
the structural integrity of filamentous actin (F-actin) in the embryos in a dose
dependent manner.
Our work was partially supported by PRIN 2010JFYFY2_002.
(1) Asharani P.V. et al., Nanotechnology; 19(25):255102 (2008).
(2) Myrzakhanova M. et al., Biomed Res Int.; 2013:205183 (2013).
(3) Cella Zanacchi F. etal., Nat Methods, 8, no. 12, pp. 1047-1049 (2011).
(4) Cella Zanacchi F. et al., PLoS One, 8(7):e67667 (2013).
(5) Wu Y. et al., PNAS,108 (43)(2011).
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To identify optimal non-viral vectors for suicide gene therapy of cancer, we
compared the transfection activities of Metafectene (M) and its derivatives in
HSC-3 oral squamous cell carcinoma, and HeLa cervical carcinoma cells.
We determined the size distribution of the vectors and their complexes with
DNA (lipoplexes).
The cells were used at 80% confluence. pCMV.Luc, expressing luciferase was
complexed with different volumes of M, M-Pro (MP), M-Easy (ME) (Biontex)
and Fugene HD (FHD) (Roche) and incubated with the cells for 4 h. 48 h after
transfection, the cells were lysed and the transfection activity was assayed
using the Luciferase Assay System (Promega). The size distribution of the
reagents and their lipoplexes was determined using a NanoSight.
The mean sizes of the reagents were 165 nm (M), 181 nm (MP), 155 nm (ME)
and 230-306 nm (FHD). The mean sizes of lipoplexes prepared with 2 ml re-
agent and 1 mg DNA were 28252 nm (M), 293530 nm (MP), 26458 nm
(ME) and 31157 nm (FHD). The transfection activity in both cell lines
decreased in the order ME>MP>M>>FHD. In HeLa cells, luciferase activity
achieved with ME was 680-fold higher than that with FHD, and with HSC-3
cells, it was 83-fold higher. The low activity of FHDwas surprising, as previous
experiments had produced much higher activities. Transfection activity of ME
in HeLa cells was 40-fold higher than in HSC-3 cells. Lipoplexes prepared with
0.5, 1 and 1.5 ml ME and 1 mg DNA had multiple peaks in particle analysis,
whereas lipoplexes made with 2 ml ME were homogeneous.
The mechanisms of the resistance of HSC-3 cells to transfection are not known.
A uniform size distribution of lipoplexes may contribute to higher transfection
activity.
